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PREFACE

This report presents the results of an Air Force occupational survey of
the Aerospace Physiology (AFSC 911X0) career ladder. Authority for conducting
occupational surveys is contained in AFR 35-2. Computer products used in this
report are available for use by operations and training officials.

Chief Master Sergeant Anthony 0'Flaherty developed the survey instrument,
Ms Rebecca Hernandez provided computer programming support, and Ms Raquel A.
Soliz provided administrative support. Mr Daniel E. Dreher and Captain Jim
McCutcheon, Canadian Forces Exchange Officer, analyzed the data and wrote the
final report. Lieutenant Colonel Charles 0. Gorman, Chief, Airman Analysis
Branch, Occupational Analysis Division, USAF Occupational Measurement Center,
reviewed and approved this report for release.

Copies of this report are distributed to Air Staff sections, major
commands, and other interested training and management personnel. Additional
copies may be requested from the Occupational Measurement Center, Attention:
Chief, Occupational Analysis Division (OMY), Randolph AFB, Texas 78150-5000.

RONALD C. BAKER, Colonel, USAF JOSEPH S. TARTELL
Commander Chief, Occupational Analysis Division
USAF Occupational Measurement USAF Occupational Measurement

Center Center




SUMMARY OF RESULTS

1. Survey Coverage: This report is based on data collected from 397
respondents constituting 77 percent of all assigned AFSC 911X0 personnel.
MAJCOMs and DAFSCs are proportionally represented in the sample.

2. Career Ladder Structure: Survey data show there are five technically-
oriented jobs and one supervisory and administrative job. Ninety-five percent
of all respondents are included in these six jobs.

3. Career Ladder Progression: Members of the career ladder progress typi-
cally through the skill levels. Thrce- and 5-skill level members perform
technical jobs, 7-skill level members are first-line supervisors performing a
mixture of technical and supervisory tasks, while 9-skill Tevel members are
the career ladder managers.

4. Training Considerations: Most of the Specialty Training Standard (STS)
is supported by survey data. Percent members performing figures suggest 3-
skill level training codes for several STS elements could be changed from a
task knowledge to a performance level. Unmatched tasks suggest expansion of
some STS paragraphs, as well as inclusion of additional topics.

5. QOther Training Issues: Survey data show there is little overlap with
Aircrew Life Support (AFSC 122X0) jobs. Also, the number of chamber flights
or dives varies somewhat by the particular job AFSC 911X0 airmen have and by
particular MAJCOM mission.

6. Job Satisfaction: Satisfaction for members of the jobs is satisfactory.
Airmen working with the centrifuge, pressure suits, and research chamber feel
their training is not being used as well, which is understandable. Indicators
have remained stable for TAFMS groups over the last 8 years.

7. Implications: Survey data suggest some changes in the STS are needed.
Functional and school personnel need to consider expanding some paragraphs,
adding some new topics, and changing 3~skill level learning codes.
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OCCUPATIONAL SURVEY REPORT
AEROSPACE PHYSIOLOGY
(AFSC 911X0)

INTRODUCTION

hll C;fb This is a report of an occupational survey of the Aerospace Physiology
(AFSC 911X0) career ladder completed by the USAF Occupational Measurement
Center in October 1988. This career ladder was last surveyed in 1980. A
number of changes have occurred since then, including involvement with High
Altitude Airdrop Mission Support (HAAMS) and training aircrews from South
American countries. The survey was requested by USAFOMC/OMYXR, Future
Requirements, to validate the September 1988 Specialty Training Standard.

P/"uj“’?’\,L«f 7(()@—\ .J’,a,«:-/ (K7 )-—
Background

AFR 39-1 Specialty Description states that AFSC 911X0 personnel operate
and maintain aerospace physiology devices and altitude chambers; instruct and
observe on chamber flights; and instruct flying personnel on aircraft pressur-
ization, night vision, emergency first aid, oxygen equipment, and emergency
escape. They may also work in hyperbaric chamber operations, assist with
physiological research and development, instruct parasail techniques, and
function as a high altitude suit technician. AFR 50-27 (Air Force Aerospace
Physiology Training Program) requires AFSC 911X0 personnel to rotate through
all sections of aerospace physiological training units so they gain experience
with hypobaric chamber operations and maintenance, egress and parachute train-
ing, oxygen masks and associated equipment, classroom instruction, and various
briefings.

Approximately 34 members a year enter the specialty by attending a 4-
week, Air Force Systems Command 3ABY91130 course taught at Brooks AFB TX to
learn basic physiological principles, altitude chamber operations, chamber
crew duties, and how to operate ejection, swing landing, and parasail training
devices. Once they have gained experience at their base of assignment, they
are sent to the nearest technical training center to complete the Technical
Training Instructor course. Until the spring of 1988, graduates assigned to
units operating hyperbaric chambers and with 6 months experience returned to
Brooks AFB to attend a 10-day Hyperbaric Chamber Enlisted Team Training
course, Starting in November 1988, all basic course students will complete
the 2-week hyperbaric training as part of their resident training.

SURVEY METHODOLOGY

Data for this survey were coliected using USAF Job Inventory AFPT
90-911-805 (August 1987). The Inventory Developer reviewed pertinent career
Tadder documents, and the previous OSR and job inventory, and then prepared a
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tentative task list. The task list was validated through personal interviews
with a total of 32 subject-matter experts at the technical school and in
Physiology Training units at the five bases listed below:

BASE REASON FOR VISITING BASE
Brooks AFB TX The Technical School for AFSC 911X0 is here,

as well as training and research chambers,
and a hypobaric medical treatment facility.

Mather AFB CA Physiological training for undergraduate
navigator trainees is conducted here.

Beale AFB CA Home of SAC strategic reconnaissance air-
craft with their unique requirements.

Sheppard AFB TX This is a busy Euro-NATO undergraduate Jet
Pilot Training base.

Little Rock AFB AR Home of the High Altitude Airdrop Mission
Support (HAAMS) expertise.

The final inventory contains 508 tasks grouped under 14 duty headings and
standard background questions asking for DAFSC, organization of assignment,
MAJCOM, duty tftle, TAFMS, and time in career ladder. There are additional
questions asking respondents to indicate the number of times per month they
serve as a crewmember on chamber dives and hypobaric flights, as well as the
number of days they have been on Duty Not Including Flying (DNIF) during the
past year. The functional manager will use responses to these questions to
determine how AFSC 911X0 personnel are being used in the field.

Sur Administration

From December 1987 through April 1988, Consolidated Base Personnel
Offices at operational bases worldwide administered the surveys to AFSC 911X0
personnel selected from a computer-generated mailing list provided by the Air
Force Human Resources Laboratory. Respondents were asked to complete the
identification and biographical information section first, go through the
booklet and mark all tasks they perform in their current job, and then go back
and rate each task they marked on a 9-point scale reflecting the relative
amount of time spent on each task. Time spent ratings range from 1 (indicat-
ing a very small amount of time spent) to 9 (indicating a very large amount of
time spent).

The computer calculated the relative percent time spent on all tasks for
each respondent by first totalling ratings on all tasks, dividing the rating
for each task by this total, and multiplying by 100. The percent time spent
ratings from all inventories were then combined and used with percent member
performing values to describe various groups in the career ladder.




Survey Sample

Because there are only 515 personnel in the AFSC 911X0 career ladder, all
eligible members (those not in PCS, a student, in hospital status, or having
less than 6 weeks on the job) received a survey booklet. The final sample
included responses from 397 members. As shown in Tables 1 and 2, the MAJCOM
and DAFSC representation in the sample is very close to that of the total AFSC
911X0 population.

Data Processing and Analysis

Once the job inventories are received from the field, demographic data,
such as name, duty AFSC, and time in career ladder, are manually entered to
form one computer file. Responses to task statements and background informa-
tion, on the other hand, are optically scanned to become another computer
file. The two files are merged to form one complete case record for each
respondent. Comprehensive Occupational Data Analysis Programs (CODAP), a
series of computer programs used to process survey data, then create a job
description for each respondent, as well as composite job descriptions for
members of various demographic groups. These job descriptions are used for
much of the occupational analysis.

Task Factor Administration

Personnel who make decisions about career ladder documents and training
programs need task factor data (training emphasis and task difficulty ratings)
as well as job descriptions. The survey process provides these data by asking
selected E-6 and E-7 supervisors to complete either a training emphasis (TE)
or task difficulty (TD) booklet. These booklets are processed separately from
the job inventories and TE and TD data are used in several analyses discussed
later in this report.

Training Emphasis (TE). Training emphasis is the amount of structured
training that first-enlistment personnel need to perform tasks successfully.
Structured training is defined as training provided by resident technical
schools, field training detachments (FTD), mobile training teams (MTT), formal
0JT, or any other organized training method. Fifty experienced AFSC 91170
supervisors rated the tasks in the inventory on a 10-point TE scale ranging
from 0 (no training required) to 9 (much structured training required).
Interrater reliability (as assessed through components of variance of standard
group means) is .96, indicating high agreement between raters.

TE ratings, when used with percent members performing values and TD, can
help validate the need for organized training and provide insight into the
3-skill Tevel training codes needed on individual STS elements.

Jask Difficulty (TD). Task difficulty is defined as an estimate of the
length of time the average airman takes to learn how to perform each task
listed in the inventory. Forty-five experienced AFSC 91170 supervisors rated
the difficulty of the tasks in the inventory on a 9-point scale ranging from 1




TABLE 1

COMMAND DISTRIBUTION OF SAMPLE

PERCENT OF PERCENT OF

COMMAND ASSIGNED SAMPLE
SAC 31% 29%
ATC 22% 24%
AFSC 16% 16%
TAC 112 11%
MAC 5% 5%
AFLC 4% 4%
PACAF 4% 3%
USAFE 3% 3%
SPACE 3% 3%
OTHER 1% 2%
TOTAL ASSIGNED = 515
TOTAL ELIGIBLE = 472

TOTAL IN FINAL SAMPLE = 397

PERCENT OF ASSIGNED IN SAMPLE =
PERCENT OF ELIGIBLE IN SAMPLE =
TABLE 2
DAFSC DISTRIBUTION
PERCENT OF
DAFSC ASSIGNED
91130 34%
91150 44%
91170 17%
91190 4%
91100 1%

77%
842

OF SAMPLE

PERCENT OF
SAMPLE
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(easy to learn) to 9 (very difficult to learn). Ratings are adjusted so tasks
of average difficulty have a value of 5.0. Interrater reliability (as
assessed through components of variance of standard group means) is .93,
indicating high agreement.

N B

The computer uses the TE and TD ratings for each task in the inventory,
percent of first-enlistment respondents performing, and the training decision
table found in AFR 52-22 to compute an Automated Training Indicator (ATI)
value for each task. This ATI, the TE and TD values, as well as percent of
various groups of respondents performing, are the data used to make decisions
about training requirements. These data are discussed later in the Training
Analysis section of the OSR.

SPECIALTY JOBS
(Career Ladder Structure)

The first step in the analysis process is to identify the structure of
the career ladder in terms of jobs performed. CODAP assists by creating an
individual job description for each respondent based on the tasks performed
and relative amount of time spent on the tasks. The CODAP automated job clus-
tering program then compares all the individual job descriptions, locates the
two descriptions with the most similar tasks and time spent ratings, and com-
bines them to form a composite job description. In successive stages, new
members are added to this initial group or new groups are formed based on the
similarity of tasks and time spent ratings. This process continues until all
respondents have been included in a group.

The basic group CODAP uses for the clustering process is a job, or those
individuals who perform many of the same tasks and spend a similar amount of
time performing them. When several jobs are similar, they form a cluster. If
members of a job perform tasks that are so different they cannot be included
in a cluster, they are referred to as being an independent job. These defini-
tions were used to describe the Aerospace Physiology specialty and the varia-
tions in jobs within the specialty. In add“tion, this information was used to
evaluate the accuracy and completeness of AFR 39-1 Specialty Descriptions, the
Specialty Training Standard, and how career ladder members are being used.

Overvie

Survey data show there are five technically-oriented jobs and one super-
visory and administrative job that members of this career ladder fulfill
(Figure 1). AFR 50-27 (Air Force Aerospace Physiology Training Program)
requires AFSC 911X0 personnel to rotate through all sections of aerospace
physiological training units so they are experienced in all aspects of the
career ladder, including hypobaric chamber operations and maintenance, egress
and parachute training, oxygen masks and associated equipment, classroom
instruction, and various briefings. Often, Aerospace Physiology personnel
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perform tasks related to more than one job in a day. For example, they may
instruct on the parachute training device in the morning and be part of a
chamber flight crew in the afternoon.

The six jobs performed by AFSC 911X0 personnel are listed below. The
relative time respondents spend on duties is presented in Table 3, while
background information on members working in each job is presented in Table 4.
The Stage (STG) number beside the job title is a group reference number
assigned by CODAP, and the letter "N" refers to the number of respondents in
each job.

I.  AEROSPACE PHYSIOLOGY TRAINING PERSONNEL (STGO30, N=243)
I1.  PRESSURE SUIT PERSONNEL (STGO12, N=55)
IIT.  SUPERVISORS AND ADMINISTRATORS (S5TG026, N=50)

IV.  HYPERBARIC CHAMBER PERSONNEL (STG027, N=10)

V.  RESEARCH CHAMBER PERSONNEL (STG032, N=8)

VI.  CENTRIFUGE PERSONNEL (STG009, N=6)

Brief descriptions of each job are presented below and representative
tasks performed by respondents in each job are listed in Appendix A.

I. AEROSPACE PHYSIOLOGY TRAINING PERSONNEL (STG030, N=243). This is
the core job of the career ladder. Members with this job spend 24 percent of
their time conducting aerospace physiology instruction, 16 percent operating
or maintaining hypobaric chambers, 13 percent performing administrative func-
tions, and 9 percent each operating and maintaining aerospace physiology
equipment, and performing 1ife support functions. Over half the personnel in
this Jjob are in their 1irst enlistment and hold the 5-skill level and a
majority are in paygrades E-1 to E-4. Physiology Training Personnel perform
an average of 93 tasks, and in terms of most time spent, are distinguished by
the following tasks:

serve as inside observer on hypobaric chamber flights
serve as recorder on hypobaric chamber flights

serve as chamber operator on hypobaric chamber flights
serve as crew chief on hypobaric chamber flights

serve as lock operator on hypobaric chamber flights
treat reactors for middle ear problems

make entries on AF Forms 701 (Chamber Flight Record)
brief on rapid decompression during chamber flights
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On the basis of survey data, four subgroups exist within the Aerospace
Physiology Training job. Members of these subgroups perform the core tasks
listed above but differ in the amount of time they spend performing other
section-specific tasks within the physiology training unit.

The first subgroup is comprised of 68 E-3 and E-4 personnel who spend
most of their time performing only the core hypobaric chamber tasks listed
above. A second smaller subgroup appear to be recent technical school gradu-
ates in QJT and upgrade training, with a rather limited job. They perform
some of the core hypobaric chamber tasks plus some basic chamber maintenance
tasks. The 83 members of the third subgroup have a more clearly defined
chamber maintenance role. In addition to performing the core chamber opera-
tions tasks, they are also involved with chamber inspection and maintenance.
The final subgroup of 78 respondents are instructors who are distinguished
because they spend more time conducting classroom instruction and briefing
various aerospace physiology topics.

IT. PRESSURE SUIT PERSONNEL (STGO12, N=55). There are only three bases
with pressure suit support units: Beale AFB, Edwards AFB, and RAF Alconbury.

AFSC 911X0 personnel assigned to these bases spend 44 percent of their time on
pressure suit physiological support duties and 16 percent performing other
life support equipment duties. Over half are in their first enlistment and
nearly two-thirds hold the 5-skill level. They perform an average of 77 tasks
and are distinguished from members working in the other jobs because they
spend .iore time performing the following tasks:

assist crewmembers in donning pressure suit assemblies

assist crewmembers in doffing pressure suit assemblies

perform preflight or postflight inspections of full
pressure suits

drive pilot transport vans

perform occupied full pressure suit integration tests

connect or disconnect crew members to or from aircraft

operate portable LOX ventilation units

IIT. SUPERVISORS AND ADMINISTRATORS (STGO26, N=50). This job is per-
formed by the more senior members of the career ladder. Thirty-one hold the
7-skill level, 11 hold the 9-skill level, and 7 have the CEM code. While they
have a less technical job in the career ladder, they still participate in
hypobaric chamber flights. Three-quarters of their time is allocated to 5
duties: 17 percent to organizing and planning, 17 percent to inspecting and
evaluating, 15 percent to directing and controlling, 13 percent to conducting
aerospace physiology instruction, and 11 percent to training. They perform an
average of 99 tasks, including a mixture of both supervisory and hypobaric
chamber tasks and are distinguished by the time they spend on the following
tasks:

10




counsel personnel on personal or military-related problems
determine work priorities

write APR

interpret directives for subordinates

evaluate compliance with work performance standards
supervise Aerospace Physiology Specialists (AFSC 91150)
establish work schedules

establish performance standards for subordinates

IV.  HYPERBARIC CHAMBER PERSONNEL (STGO27, N=10). The Air Force has a
number of hyperbaric chambers at various stateside and overseas locations.
Since hyperbaric functions usually involve patient treatment, more experienced
AFSC 911X0 personnel perform this job. Half the members hold the 5-skill
level and half hold the 7- and 9-skill levels. They spend 30 percent of their
duty time operating or maintaining hyperbaric chambers, 18 percent performing
administrative functions, and lesser amounts performing life support equipment
functions on other than pressure suits, performing general aerospace physiol-
ogy functions, and operating hypobaric chambers. They perform an average of
81 tasks and are distinguished by the greater time they spend on the following
tasks:

serve as an inside observer on hyperbaric chamber dives
serve as crew chief on hyperbaric chamber dives

serve as chamber operator on hyperbaric chamber dives
perform daily inspections of hyperbaric chamber assemblies
clean hyperbaric chambers

load or unload patients into or from hyperbaric chambers
serve as lock operator on hyperbaric chamber dives

V. RESEARCH CHAMBER PERSONNEL (STG032, N=8). This is a rather spe-
cialized job in the aerospace physiology career ladder, limited to the
research chambers at Brooks AFB and Wright-Patterson AFB. Research Chamber
Personnel are distinguished by the high proportion of their time (32 percent)
spent performing physiological research functions. They also spend 19 percent
of their time operating hypobaric chambers and 15 percent performing adminis-~
trative functions. They perform an average of 53 tasks including the follow-
ing:

serve as crew chief on research chamber flights

serve as chamber operator on hypobaric chamber flights
serve as crew chief on hypobaric chamber flights

serve as inside observer on research chamber flights
serve as inside observer on hypobaric chamber flights
serve as lock operator on research chamber flights
operate doppler ultrasound devices

serve as recorder on research chamber flights

n




VI. CENTRIFUGE PERSONNEL (STGO09, N=6). Six AFSC 911X0 personnel work
essentially outside their specialty by supporting centrifuge operations at
Brooks AFB and Wright-Patterson AFB. Survey data show they are distinguished
because they do not take monthly chamber flights and they are the only ones
performing the following tasks:

connect personal equipment to centrifuges

disconnect personal equipment from centrifuges
connect biomedical instrumentation to subjects
disconnect biomedical instrumentation from subjects
operate strip chart recorders

perform pre- and post-run inspections of centrifuges
set seat configurations in centrifuges

Comparison to Previous Survey

Jobs identified in the present survey were compared to those reported in
the 1980 OSR (see Table 5) and were found to be essentially the same. The
slight differences between job titles shown in Table 5 may be attributed to
CODAP task clustering and changes in job typing policy. Task clustering
identifies groups of tasks which are co-performed which, in turn, helps
identify the jobs performed in the career ladder. A job typing policy change
allows smaller groups of respondents, who perform only a few distinctive
tasks, to be included in larger more descriptive groups. The overall result
is that jobs reported reflect actual differences between groups in terms of
types of tasks performed.

Summary

The analysis of the six jobs performed by AFSC 911X0 personnel accounts
for 95 percent of the total sample. The remaining 5 percent either perform
such a variety of tasks or have such an unusual emphasis on certain tasks that
the CODAP programs could not include them in any groups of meaningful size.
The jobs identified above support the current classification structure of the
career ladder. While titles are somewhat different than those reported 8
years ago, the jobs and tasks performed have remained stable.

CAREER LADDER PROGRESSION

Analysis of DAFSC groups, together with the analysis of the career ladder
structure, is an important part of each occupational survey. The DAFSC analy-
sis identifies differences in tasks performed by members of the various skill
level groups which in turn may be used to evaluate how well career ladder
documents, such as AFR 39-1 Specialty Descriptions and the Speciality Training
Standard (STS), reflect what members of the various skill levels are doing.




TABLE 5

COMPARISON OF CAREER LADDER STRUCTURE
FOR CURRENT AND PREVIOUS SURVEY

JOBS IDENTIFIED IN 1988

PHYSIOLOGICAL TRAINING PERSONNEL

SUPERVISORS AND ADMINISTRATORS

HYPERBARIC CHAMBER PERSONNEL
PRESSURE SUIT PERSONNEL
RESEARCH CHAMBER PERSONNEL
CENTRIFUGE PERSONNEL

- NO GROUP IDENTIFIED -

JOBS IDENTIFIED IN 1980

AEROSPACE PHYSIOLOGY OPERATIONS
AND TRAINING PERSONNEL

ALTITUDE CHAMBER OPERATIONS
SPECIALISTS

AEROSPACE PHYSIOLOGY SUPERVISORS
ADMINISTRATIVE PERSONNEL
HYPERBARIC MEDICINE PERSONNEL
LIFE SUPPORT EQUIPMENT PERSONNEL

PHYSIOLOGY RESEARCH TECHNICIANS

HALO SUPPORT NCOICS
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The distribution of skill levels across the specialty jc-- is displayed
in Table 6, while relative time members of the various DAFSC groups spend on
duties is shown in Table 7. These data show that members of most DAFSCs are
involved in operating and maintaining hyperbaric chambers, conducting aero-
space physiology training, and performing general aerospace physiology func-
tions. Although personnel at all skill levels perform tasks within these
duties, there is a definite trend for members with higher skill levels to
devote more time to supervisory and administrative tasks and less time on
routine maintenance and life support types of tasks. Three- and 5-skill level
level personnel spend more time on technical duties, 7-skill level members
spend more time supervising, and 9-skill level members manage the career
ladder.

Skill-Level scriptions

DAESC 91130. Personnel with the 3-skill level perform an average of 63 tasks
related to the various hypobaric crew positions and chamber maintenance (see
Appendix B, Table Bl). Because they are inexperienced, their job is rather
limited. Data in Table 6 show, while most 3-skill level members work in
aerospace physiology training units, some are assigned to pressure suit
support units and research chamber sections.

DAFSC 91150. As shown by data in Table 6, 5-skill level members work in
nearly all the jobs. Even though they are involved in classroom instruction
and work in more specialized jobs, they still perform the core training
chamber crew tasks (se2 Appendix B, Table B2). Tasks that best differentiate
between 3- and 5-skill level members are shown in Table 8. The smaller
differences in percent performing more basic tasks and larger differences in
percentages performing briefing and OJT tasks illustrate that 5-skill level
members pick up increased responsibilities as they progress within the career
ladder.

DAFSC 91170. Figures in Table 6 show that the role of 7-skill level members
is that of first-line supervisor, performing a mixture of technical and
supervisory tasks (see Appendix B, Table B3). This role of first-line super-
visor is clearly shown by tasks that best differentiate between the skill
levels (Table 9). A higher percentage of 7-skill level members perform
supervisory tasks and a lower percentage perform technical tasks than 5-skill
level members.

DAFSC 91190/00. Three-quarters of the 9-skill level and all the CEM respond-
ents have the supervisor and administrator job. The job description for the
combined groups (Appendix B, Table B4) shows, while they are the managers of
the career ladder, they are still involved with hypobaric chamber operations
to some extent. Their role as administrators and managers is shown by tasks
that best differentiate between members of the two groups (see Table 10).
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TABLE 6

DISTRIBUTION OF SKILL-LEVEL MEMBERS IN CAREER LADDER JOBS

T

DAFSC

: i1 91150 91170 91190 91100
FUNCTIONS (N=95) (N=190) (N=90) (N=15) (N=7)
PAYSIOLOGY TRAINING o et ek 1m -
PRESSURE SUIT 11% 18% 12% - -
SUPERVISORS AND - * 34% 73%  100%

ADMINISTRATORS

HYPERB